The efficacy of an absorbable antimicrobial agent trimethoprim-sulphamethoxazole (TMP-SMX) in the management of children with persistent diarrhoea was evaluated in a double blind, randomised, and placebo controlled trial. Of the 55 patients studied, 28 received TMP-SMX, and 27 received placebo. A trend in stool weight reduction was observed from the third day after the drug was started, and the reduction was statistically significant on day 6 and day 7. However, the difference in total stool output (g/kg) up to day 7 was not significantly different between the two groups. The proportion of children whose diarrhoea resolved by day 7 (therapeutic success) was significantly more in the treatment group compared with the placebo group (23 v 15). Additionally, mean duration of diarrhoea in the group that received TMP-SMX was less compared with the placebo group (6-0 v 8'3 days); this difference, however, was not significant. Hospital infection (probably nosocomial infection) was significantly less in the TMP-SMX treated group (1 v 10). The results of our study indicate that TMP-SMX has a clinical benefit in respect of reducing the stool output, and higher recovery rate within seven days of treatment. In addition, it prevented possible hospital acquired infection. (Arch Dis Child 1995; 72: 483-486) 
Persistent diarrhoea is one of the common clinical problems seen in developing countries. One of the mechanisms suggested in the pathogenesis of persistent diarrhoea is small bowel bacterial overgrowth. 13 Treatment of persistent diarrhoea is still based on dietary management, fluid treatment, and general supportive measures. Clinical experiences of the use of antibacterials and antidiarrhoeal agents are limited. A combination of oral gentamicin, metronidazole, and cholestyramine was found to be effective in terminating diarrhoeal illness in most treated patients in an early report. 4 The study, however, lacked a control group. Another study evaluated the efficacy of oral gentamicin, metronidazole, and cholestyramine in persistent diarrhoea in a controlled trial5; gentamicin resulted in a significant decrease in stool weight. Tropical sprue, a syndrome of chronic diarrhoea associated with malabsorption in adults and older children is widely prevalent in this subcontinent and often responds to a course of tetracycline. Trimethoprim-sulphamethoxazole (TMP-SMX) is a widely used antimicrobial having very good activity against many Gram negative bacteria.
The present study was carried out to evaluate the efficacy of TMP-SMX in the treatment of children suffering from persistent diarrhoea.
Methods

PATIENT SELECTION
The study was conducted at the Clinical Research and Service Centre of the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B). The protocol was approved by the research review and ethics review committees of the centre. Patients eligible for the study were children of 5 months to 15 months of age with a history of diarrhoea acute in onset and* persisting for more than 14 days but less than six weeks, and who had: (1) at least four liquid stools over 24 hours before admission, (2) stool output more than 50 g/kg body weight in 24 hours during the observation period, (3) no systemic infection requiring antibacterial treatment (for example, pneumonia, meningitis, and septicaemia, etc), (4) no severe malnutrition (for example, marasmus or kwashiorkor), (5) no history of antibacterial drugs at least seven days before admission, (6) no sulphonamide or co-trimoxazole hypersensitivity, (7) initial stool culture negative for Vibnio cholerae, salmonella, shigella, and microscopic stool examination negative for Entamoeba histolytica/Giardia lamblia during the observation period. Consent was obtained from the parent(s) or legal guardian before the patient entered into the study.
Patients were hospitalised in the clinical research unit of the centre throughout the study period. Initial evaluation included a standard clinical history, physical examination including anthropometry, and stool output measurements for 48 hours on hospital standard diet (milk-rice cereal, oil mixture).6
During this initial 48 hours (observation period) some laboratory investigations were also carried out. These included microscopic stool examination for pus cells, parasites (including G lamblia, E histolytica, and cryptosporidium), stool culture for shigella, salmonella, V cholerae, Campylobacter jejuni, and diarrhoeagenic Escherichia coli, and enzyme linked immunosorbent assay (ELISA) test for rotavirus. E coli colonies were saved, and enterotoxigenic E coli and enteroadherent E coli were identified by specific gene probes.7 Blood was also tested for total and differential counts and for packed cell volume.
TREATMENT ALLOCATION
After enrolment the patients were randomly assigned to one of the two treatment groups; one group received TMP-SMX, and the other received placebo. Trimethoprim-sulphamethoxazole in the treatment ofpersistent diarrhoea: a double blind placebo controlled clinical trial and the stool outputs (g/kg) were significantly less (fig 1) on day 6 and 7 (p=002 for each comparison). The difference in total stool output (g/kg) up to day 7 was, however, not statistically significant (table 2) . Intake of oral rehydration solution, intravenous fluid infusion, water intake, and output of vomit and urine were similar in both groups (data not presented). The energy intake of patients of both groups was similar (table 2) . The proportion of patients whose diarrhoea stopped within seven days after the drug was started (therapeutic success) was significantly higher (table 2) in the TMP-SMX treated group (p=003). The mean duration of diarrhoea was less in the TMP-SMX treated group; however, the difference was not significant. The survival analysis for duration of diarrhoea also showed a similar trend toward reduced duration of diarrhoea in the TMP-SMX group (fig 2) compared -with the controls (p=0055, log rank test). Hospital infections (probably nosocomial infection) were significantly less in the TMP-SMX treated group (p=0003). The only patient in TMP-SMX treated group developing hospital infection had pneumonia and was treated with ampicillin and gentamicin injections. Among the patients who developed hospital acquired infection in the placebo group three patients did not resolve diarrhoea after seven days; subsequent stool culture yielded C jejuni and they were treated with oral erythromycin. Another patient developed clinical sepsis with ileus and was treated with ampicillin, gentamicin, and metronidazole injections. Six patients had clinical and radiological features of pneumonia: two of them were treated with penicillin Duration of diarrhoea after drug (hours) Figure 2 Survival plotfor duration ofdiarrhoea after treatment with TMP-SMX or placebo in patients with persistent diarrhoea.
injection, three were given ampicillin injection, and one received oral erythromycin. No drug related untoward effect was observed in the study patients.
Discussion
The results of the present study suggested that TMP-SMX in the treatment of severe persistent diarrhoea has a clinical benefit in terms of reducing the stool weight, duration of diarrhoea, and providing a higher rate of recovery from diarrhoea within seven days of treatment. In addition, it prevented hospital acquired infections. The mechanism of this apparent clinical benefit can only be speculated. TMP-SMX may have been effective in treating and preventing small bowel colonisation. A potential benefit of using antimicrobial agents in the treatment of persistent diarrhoea was suggested by two lines of evidence from study reports on persistent diarrhoea: (a) association of persistent episodes with small bowel bacterial overgrowth, principally with Gram negative enteric bacterial-3 and (b) the frequent isolation in such episodes of various types of enteroadherent E coli.9-11 A few reports have shown advantages in terminating diarrhoeal episodes with oral gentamicin,45 an unabsorbable broad spectrum antimicrobial, although one community based study failed to show this clinical benefit.12 The advantages of an absorbable oral antimicrobial is that besides its activity against gut infection, it might control other infections (for example, respiratory tract infection, urinary tract infection, etc). TMP-SMX is a widely used antimicrobial active against many Gram positive and Gram negative bacteria and might have been involved in preventing hospital infections in our patients. This could be an alternative or additional mechanism through which the patients receiving TMP-SMX have shown a clinical benefit.
The results of our study indicate that TMP-SMX was effective in reducing the stool output, duration of diarrhoea, and there was a higher recovery rate within seven days of treatment. In addition, it prevented possible hospital acquired infections. Further studies, both in hospitals and communities, are needed to support the recommendation of TMP-SMX in the treatment of persistent diarrhoea in children. 
